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(57) [Abstract]

(There is an amendment. )

[Objective]

It is to offer carbodiimide which are used as the stabilizer

against hydrolysis depolymerization of poly condensate, and

ester group-containing poly adduct such as polyurethane

[Structure]



novel carbodiimide or oligomer poly carbodiimide of General

Formula I from 1,3 -bis (1 -methyl -1- isocyanate ethyl )

benzene

( R is identical or different group which is chosen from the

group which is constituted from -NCO-,-NHC ONHR1- , -NHC ONRV-

and -NHC 00R3-, R1 and R2 can be identical or different they are

alkyl, cycloalkyl or aralkyl ; R3 is the same as R1 or is

alkoxy polyoxyalkylene , as for n it is an integer between 0 -

10 )

[Claim (s)

]

[Claim 1]

Formula (I )



Is expressed as above. However, it is carbodiimide or its

oligomer poly carbodiimide wherein R is an identical or a

different group which is chosen from -NCO-. -NHC ONHR1 -NHC

ONR1 R2 - and -NHC OOR3
; R 1 and R2 can be identical or different

and are alkyl* cycloalkyl or aralkyl ; R3 is the same as R1

or is alkoxy polyoxyalkylene ; n is a integer 0-10

[Claim 2]

a) l, 3- bis (1 -methyl -1- isocyanate ethyl ) benzene is

condensed by excluding carbon dioxide, furthermore, if

necessary, all or part of the isocyanate group of the end of

carbodiimide or oligomer poly carbodiimide which is acquired is

reacted with at least a kind of aliphatic alicyclic or aryl

aliphatic amine x alcohol and/or alkoxy polyoxyalkylene alcohol.

b) up to 50% of isocyanate group of 1, 3- bis (1 -methyl -1-

isocyanate ethyl ) benzene is reacted with at least one kind of

aliphatic, alicyclic or aryl aliphatic amine, alcohol and/or

alkoxy polyoxyalkylene alcohol, furthermore, it condenses

free isocyanate group after removing carbon dioxide, thus



obtaining carbodiimide or oligomer poly carbodiimide which is

expressed by the Formula (I )

[Claim 3]

a) l, 3- bis (1 -methyl isocyanate ethyl ) benzene is condensed

by removing carbon dioxide under the existence of catalyst,

then, all or part of separated end isocyanate group is reacted

with at least one kind of aliphatic* alicyclic or aryl

aliphatic amine* alcohol and/or alkoxy polyoxyalkylene alcohol

and the catalyst is removed or deactivated

b) up to 50% of the isocyanate group of 1, 3- bis (1 -methyl -

1- isocyanate ethyl ) benzene is reacted with at least one kind

of aliphatic* alicyclic or aryl aliphatic amine* alcohol

and/or alkoxy polyoxyalkylene alcohol, furthermore, all or

part of free isocyanate group is condensed by removing carbon

dioxide under existence of catalyst, and removal or

deactivation of catalyst is done. Above is the manufacturing

method of carbodiimide or oligomer poly carbodiimide with the

above characteristics expressed by the formula (I)



[Claim 4]

carbodiimide or oligomer poly carbodiimide which is displayed

with Formula (I ) is the method used as the stabilizer for

hydrolysis depolymerization of poly adduct or poly condensate

which contains bonding ester group.

[Claim 5]

carbodiimide or oligomer poly carbodiimide which is displayed

with Formula (I ) is used as the method for stabilizer for

hydrolysis depolymerization of polyurethane

[Description of the Invention]

[0001]

[Field of Industrial Application]

this invention relates to novel carbodiimide or oligomer poly

carbodiimide which has end isocyanate^ urea and/or urethane

group of Formula (I )

.



[0002]

[Chemical Formula 2]

In this formula, R can be identical or different, and is the

group which is chosen from the group which consists of -NCO-*

NHC ONHR1 -NHC ONR 1 R2 - and -NHC OOR3
-, n is an integer of

to 1 0.

this invention also relates to the production method of its

substance and the method of usage as stabilizer for hydrolysi

depolymerization of poly condensate and poly adduct which

include the ester group, preferably polyurethane

.

[0003]

[Prior Art]

organic carbodiimide class are known.



Its chemistry is described in for example, Chemical rev iews

Vol.53 (1953) 145 - 166 page and Angewandte Chemie (0044 -

8249, ANCEAD ) 74 (1962) page 801 - 806.

[0004]

mono carbodiimide and oligomer poly carbodiimide are produced

by processing, for example, polyisocyanate and mono isocyanates

of steric hindrance or with catalyst of base and by excluding

carbon dioxide.

as preferred base catalyst, according to English patent

application release 1083410, heterocyclic compound which

includes bonding phosphate, according to German Patent

application public notice 1130594 (English patent application

release 851936) phospholine class, phospholysine class and its

oxide, sulfide are illustrated

[0005]

Furthermore poly carbodiimide which include end urethane group,

are stated in for example, U.S. Patent 2941983 number, German



Patent application public notice 2248751 and in (U.S. Patent

4076945 number)

.

[0006]

This compound can be produced by as follows: for instance,

diisocyanate class which contains isocyanate group of steric

hindrance is converted into carbodiimide and after that, NCO

group of its end is converted into urethane partially or

completely making use of alcohols.

When using aromatic diisocyanate which possess isocyanate group

of different reactivity, at first, all or part of isocyanate

group where reactivity is relatively high is converted into

suitable urethane group by the alcohol, furthermore,

remaining isocyanate group can be converted to carbodiimide by

removing carbon dioxide,

According to German Unexamined Patent Publication 31 93523

number, 2,4 '-diisocyanate diphenylmethane or 3, 3 ', 5,5'-

tetra-Ci -C 4 -alkyl-4, 4 '-diisocyanate diphenylmethane or these

unsubstituted one or diisocyanate diphenylmethane of alkyl

substitution and furthermore bifunctional or polyfunctional



aromatic isocyanate are mixed, then, this mixture is oligo

condensed, thus making oligomer poly carbodiimide of average

degree of condensation 2-30

all or part of remaining freed isocyanate group of oligomer

poly carbodiimide which is acquired according to the desire may

be reacted with aliphatic^ aryl aliphatic or alicyclic. alcohol

or amine.

[0007]

It is desirable for carbodiimide to be used as stabilizer for

hydrolysis cleavage of plastic of polyester base

[0008]

According to German Unexamined Patent Publication 1494009

number (U.S. Patent 31 93523 number) , as the preferred

compound for this purpose, there is a in particular 2- and 2 f -

substituted aromatic class and/or alicyclic mono

carbodiimide, -for example, 2,
2

'
, 6,

6 ' -tetraisopropyl biphenyl

carbodiimide

.



[0009]

According to German Patent application public notice 285747

(U.S. Patent 31 93523 number), as heat and moisture stabilizer

of the ester group-containing plastic contains, poly

carbodiimide which contains molecular weight 50 0 or greater^ 3

or more of poly carbodiimide groups is stated.

The effective stability of ester group-containing plastic for

moist heat, water, water vapor can be attained by adding

these (poly ) carbodiimide as stabilizer

But there is also deficiency in these substance.

[0010]

As for deficiency of tetraalkyl substituted mono carbodiimide

which is preferred in industry for example such as 2,2', 6,6'-

tetraisopropyl biphenyl carbodiimide, because of low-molecular-

weight, vapor pressure is relatively high, for instance, poly

adduct compound such as thermoplastic polyurethane (TPUS ) or

poly condensation compound such as sodium poly terephthalate

have tendency to flake while moving.



According to European Unexamined Patent Publication 0460481

number (Canadian Patent 2043820 number), this deficiency can be

overcome by using substitution mono carbodiimide or

oligomer^ substitution poly carbodiimide which contain end

isocyanate wherein thisend isocyanate eliminates nontoxic,

volatile substance which occurs from carbodiimide which is used

for instance under temperature rise of the normal processing

condition and is produced from substitution diisocyanate .

.

poly carbodiimide of this type has relatively high melting

point , and it cannot melt, and by using complicated equipment

in the polyurethane and or its starting substance, andspending

considerable time, then, it can be introduced.

The distribution of poly carbodiimide in ester group-containing

plastic is accordingly often very non-uniform, hence, the

activity of stabilizer does not go as expected.

[0011]

for example, as described in German Unexamined Patent

Publication 2248715 number or U.S. Patent 2941983 number, the



conversion of a portion of end isocyanate group into urethane

group enables the low melting point poly carbodiimide

derivative which is the objective.

[0012]

[Problems to be Solved by the Invention]

The objective of this invention overcomes completely or at

least above-mentioned deficiency completely, it is to offer

hydrolysis resistant medicine which dissolves uniformly in

ester group-containing plastic> preferably urethane % in

particular TPU which does not need additive homogenization

process

.

[0013]

[Means to Solve the Problems]

To our surprise, the topic of this invention which is to

manufacture carbodiimide and/or oligomer poly carbodiimide

which contains end isocyanate^ urea and/or urethane group can



be achieved by using 1,3 -bis (1 -methyl -1- isocyanate ethyl )

benzene, it was found out*

Hence, this invention offers carbodiimide and/or oligomer poly

carbodiimide of Formula (I )

.

[0014]

[Chemical Formula 3]

Here R may be identical or different, and are selected from the

group which is constituted from -NCO-. -NHC ONHR1 -NHC ONR 1

R2 - and -NHC OOR 3
, However, R1 and R2 can be identical or

different is alkyl* cycloalkyl or aralkyl; R3
is the same as

R1 or is alkoxy polyoxyalkylene , as for n it is an integer from

0 to 1 0.

[0015]



This invention has proposed the production method process of

novel carbodiimide and/or oligomer poly carbodiimide of Formula

(II ) which is defined with claim 6, 1 , and the Formula (I ),

and also the usage (claim 9) as hydrolysis resistance collapse

stabilizer for bonding ester group-containing poly adduct or

for the poly condensate of carbodiimide and/or oligomer poly

carbodiimide of Formula (I) and (II ).

Novel carbodiimide and oligomer poly carbodiimide which

contains urethane group which bond to isocyanate of steric

hindrance % urea and/or methylene group show hydrolysis

resistance which is a match to aromatic carbodiimide and

aromatic poly carbodiimide which are used in this industry,

furthermore, photostability increases, it can provide extra

homogenization processing and can be measured economically and

easily, and while abiding by the safety rules in the industry,

it can be introduced vis-a-vis ester group-containing poly

condensate and poly adduct.

[0016]

Furthermore, as its advantages, the quantity of active

carbodiimide group which is based on molecular weight of (poly



) carbodiimide is high, vapor pressure is low, movement and the

blooming behavior hardly exists.

(poly ) carbodiimide has considerable harmoney vis-a-vis the

ester group-containing poly adduct and poly condensate, in

particular polyester, urethane rubber; because melting point

is low, it melts and mixes with these substance uniformly and

easily.

[0017]

Novel carbodiimide and oligomer poly carbodiimide react with

aliphatic acid and/or carboxyl group-containing compound, it

produces aryl aliphatic isocyanate where reactivity is lower by

comparison with aromatic isocyanate.

aryl aliphatic isocyanate which is formed does not impact on

characteristic exponent of poly addition reaction in urethane

formation in actuality.

Therefore, as for molecular weight, namely, mechanical

property of polyurethane which is formed is fixed, and



reproducibility is high.

Furthermore as advantages, because any collapsed things which

are produced from isocyanates do not have bonded amine of

aromatic , it is possible to regard that there is relatively

very little problem from the viewpoint of toxic substance

environmental problem.

[0018]

oligomer poly carbodiimidex by adding to carbodiimide of

monomer, has the average degree of condensation (number

average ) 2 - 10, however, 2 - 5 is more desirable, or its

mixture or the mixture of mono carbodiimide and oligomer poly

carbodiimide can be used.

Because generally these substance can be introduced easily for

stability vis-a-vis ester group-containing poly adduct or poly

condensate

.

[0019]

poly carbodiimide of high degree of condensation is generally



solid compound of high melting point, and the compatibility

with plastic lattice is not good, and does not mix uniformly

with poly adduct or poly condensate easily.

[0020]

novel carbodiimide and oligomer poly carbodiimide of Formula

(II ) has reactive isocyanate group and accordingly, it can

reacts with NCO-reactive hydrogen atom containing compound, by

this method, it can be chemically bonded with poly adduct or

poly condensate.

[0021]

[Chemical Formula 4]

In order to improve storage lifetime of (poly ) carbodiimide,

all or part of end isocyanate group can chain-capped by using

for instance, C-H- or N- H reactive compoundx namely the ethyl



malonate* acetylacetone* ethyl acetoacetic acid* phthalimide*

caprolactam or benzenesulfonic acid imide or can be reacted

with , aliphatic* alicyclic or aryl aliphatic amines*

alcohols* or polyoxyalkylene alcohols and can be saturated

completely or partially.

It can correct physical property, for example, solubility*

compatibility for the targeted properties..

[0022]

As Above-mentioned, isocyanate group of (poly ) carbodiimide

can be saturated making use of amines* alcohols and

polyoxyalkylene alcohols

.

As preferred amine, there are for example, primary class or

preferably secondary class amine* preferably carbon atom 1- 12,

more preferably 2- 8.

As examples to be listed, there are methylamine* ethylamine*



propyl amine* butylamine* pentyl amine* hexyl amine* 2-

ethylhexyl amine* octylamine* decyl amine* diethylamine*

dipropyl amine* dibutylamine* methyl butylamine*

ethylbutylamine* ethylhexyl amine* cyclohexylamine and a

benzylamine

.

But isocyanate group can be saturated preferably using carbon

atom 1-18* ideally primary or secondary class alcohol of the

carbon atom 2-8* and in particular alkoxy group with carbon

atom 1-10* preferably molecular weight 76-2000 of 1 -4*

preferably 400-1000 (number average )
alkoxy-polyoxyalkylene

alcohol

As examples of first and second class alcohol can be listed as

follows: methanol* ethanol* n- propanol* isopropanol* n-

butanol* secondary butanol* n- pentanol* industry grade

pentanol mixture* n- hexanol* industry grade of hexanol



mixture* 2- ethylhexanol* octanol* 2- ethyl octanol*

decanol* dodecanol* cyclohexanol* and benzyl alcohol

as the examples of alkoxy polyoxyalkylene which has proven

success are polyoxy butylene alcohol* polyoxypropylene

alcohol* polyoxypropylene-polyoxyethylene alcohol and

preferably polyoxyethylene alcohol; as end alkoxy group, for

instance, bonding methoxy* ethoxy* n or isopropoxy or n-

butoxy group can be contained.

Due to the property of polyoxyalkylene group which is used,

(poly ) carbodiimide changes from hydrophilicity* water

solubility to hydrophobicity* lipid-soluble

.

[0023]

novel carbodiimide and/or oligomer poly carbodiimide can be

produced as follows: l,3-bis(l -methyl -1- isocyanate ethyl )

benzene can be condensed by removing carbon dioxide under the

existence of suitable catalyst with, for example, rising



temperature of 50-200 deg C\ preferably 150-185 deg C

The process which is suitable for this objective is described

in , for example, English patent application release 1083410,

German Patent application public notice 1130594 (English patent

application release 851936) and in German Unexamined Patent

Publication 1156401 number (U.S. Patent 3502722 number).

The catalyst which is proved to be extremely suitable is

phosphorus compound* preferably phosphelene, phosphline

oxide* phospho lysine and phospho lysine oxide.

Formation of poly carbodiimideend is terminated from reaction

mixture as desired-NCO- group containing amount which usually

corresponds to up to 10 of degree of normal condensation n.

After ending this, catalyst can be removed by distilling under

decreasing pressure or by adding inactivation medicine namely

phosphorus trichloride acid.

Furthermore poly carbodiimide production can be executed under

the existence or non-existence of inert solvent under the



reactive condition

.

[0024]

Under reaction condition, for instance, the suitable selection

of reaction temperature, catalyst type and the amount used,

reaction time, can be accepted depending on the degree of

condensation using the normal way for the specialist.

[0025]

The condition of reaction can be judged most simply using NCO

content as index.

Other parameters, for instance, increase of viscosity and

intensification of color or C02 occurrence can be used to

monitor the reaction.

[0026]

When condensation completes, end isocyanate group of oligomer

poly carbodiimide and/or free carbodiimide can cap the chain as



mentioned above by OH or N- H reactivity hydrogen compound, or

can be completely or partially saturated by aliphatic*

alicyclic and/or aryl aliphatic amine* alcohol and/or alkoxy

polyoxyalkylene alcohol •

[0027]

In the desirable embodied form, in order that, aliphatic*

alicyclic or aryl aliphatic amine* alcohol and/or alkoxy

polyoxyalkylene alcohol may completely saturate isocyanate

group, it is desirable to add a small amount of reactive -OH-

* -NHand/or-NH2group to NCO group against excessively contained

(poly ) carbodiimide reaction mixture^

After that, the reaction is done until it completes, unreacted

quantity is removed then by distillation under decreased

pressure

.

[0028]

In other ideal embodied form, regarding novel (poly )



carbodiimide which partially or completely saturates

isocyanate group, isocyanate group of 1,3 -bis (1 -methyl -1-

isocyanate ethyl ) -benzene is first up to 50 weight%>

preferably up to 2 3 wt%, reacted with at least one aliphatic*

alicyclic or aryl aliphatic amine* alcohol and/or alkoxy

polyoxyalkylene alcohol, and after that, all or part of free

isocyanate group is condensed under the existence of catalyst

by removing carbon dioxide, thus obtaining carbodiimide and/or

oligomer poly carbodiimide.

[0029]

Novel mono carbodiimide and/or oligomer poly carbodiimide is

highly suitable as acceptor of carboxylation compound And

accordingly, it is desirable to be used as stabilizer for

hydrolysis depolymerization of poly adduct such as bonded ester

group-containing poly condensate which are polyesters*

polyetherester, the polyester amides* and polycaprolactone and

polyurethanes* polyurea and polyurethane poly carbon elastomer.



Regarding in particular mono carbodiimide with satisfactory

solubility among the ingredient which is formed for

polyurethane manufacture, due to the good compatibility of

polyurethane which is also formed and in particular oligomer

poly carbodiimide, and due to the reactivity of -NCO-containing

reactive (poly ) carbodiimide and reactive hydrogen atom

containing compound, novel (poly) carbodiimide is favorable as

the stabilizer for hydrolysis depolymerization, in particular,

of polyurethane* preferably dense or porous polyurethane

elastomer x especially TPU

[0030]

ester group-containing poly condensate of stabilization target

or novel mono carbodiimide and/or oligomer poly carbodiimide

concentration in poly adduct has 0.05- 10 weight%x preferably

0.1-5 weight% generally.

As for concentration, there are also times when it becomes

higher with the individual case depending upon susceptibility

for hydrolysis of plastic.



[0031]

you can use the various methods vis-a-vis ester group-

containing poly adduct , or poly condensate to be stabilized,

in order to introduce mono carbodiimide and/or oligomer poly

carbodiimide which is used according to this invention,

.

[0032]

For instance, novel (poly ) carbodiimide can be mixed with one

of ingredient for producing poly adduct.

Namely, it can be mixed with polyisocyanate and/or polyhydric

compound for polyurethane manufacture and, in addition, can be

added by weighing in the reaction mixture for polyurethane

manufacture

•

Regarding other method, novel (poly ) carbodiimide can be

supplied into molten substance of poly adduct or poly

condensate which reacted completely.

it is possible to cover the particles of poly adduct or poly

condensate with novel (poly ) carbodiimide, and supply these



particles as plastic compound to the melt extrusion molding

method which follows that.

In a certain ideal embodiment, TPU of casting polyurethane

elastomer and polyester polyol base is reacted with novel (poly

) carbodiimide in order first to decrease acid content, next,

furthermore, under the further addition or non-addition of

additional (poly ) carbodiimide, and under the presence or

absence of other auxiliary drug and additive, it is produced by

reacting with polyisocyanate

.

[0033]

Due to the effectiveness as the stabilizer for hydrolysis

depolymerization of ester group-containing poly adduct or poly

condensate, it can be used for production of polyester

containing plastic, especially polyurethane rubber, but in

addition to this, mono carbodiimide and/or oligomer poly

carbodiimide is suitable for concluding esterification reaction

at the time of polyester production, when for example desired

poly degree of condensation is achieved.

[0034]



[Embodied example (s)

]

this invention is explained in detail by below Embodied example

[0035]

Embodied example 1

1,3 -bis (1 -methyl -1- isocyanate ethyl ) benzene (NCO content

34.4 weight* ) of 750 parts by weight (3.1 mole ) is heated to

180 deg C without solvent under the presence of 1 -methyl -2-

phosphline of 1.5 parts by weight, was condensed at this

temperature while suitably generating carbon dioxide

Requiring the reaction time of approximately 22 hours when NCO

content amount of reactive mixture attained 5.2 % weight parts,

additive catalyst and unreacted 1, 3- bis (1 -methyl -1-

isocyanate ethyl ) benzene was distilled at 190 deg C % 0.2m

barand removed.

[0036]



mixture 549 parts by weight of mono carbodiimide and oligomer

poly carbodiimide was obtained wherein . NCO content is 4.5

weight%, -N=C=N group content is 141 mg/g. melting point 30 deg

C or less; iodine color index 4.0 (With DIN6162 method

measurement)

[0037]

The structure of mixture of isocyanate group-containing mono

carbodiimide and oligomer poly carbodiimide was analyzed by 1H-

NMR and 1R spectrum .

[0038]

Embodied example 2

1,3 -bis (1 -methyl -1- isocyanate ethyl ) benzene (NCO content

34.4 weight% ) of 750 parts by weight (3.1 mole ) is heated to

180 deg C without using solvent under the presence of 1 -methyl

-2-phosphline 2-oxide of 1.5 parts by weight, was condensed at

this temperature while suitably generating carbon dioxide



Requiring reaction time approximately 23 hours , when NCO

content of the reaction mixture reaches 5 weight parts %, while

average molecular weight (number average )
520g/mole methoxy

polyoxyethylene alcohol 4 95 parts by weight was churned, it

was added.

Converting the end NCO group into urethane group, reaction

temperature was kept at 180 deg C.

1 -methyl -2- phospholine 1 -oxide which was added as catalyst

and unreacted 1, 3- bis (1 -methyl -1- isocyanate ethyl )

benzene was removed by distilling at 190 deg C v O.Smbar

[0039]

mixture 1049 parts by weight of mono carbodiimide and oligomer

poly carbodiimide was obtained wherein it has the end methoxy

polyoxyethylene-urethane group, and does not have NCO group of

-N=C=N group 76 mg/g> viscosity 15.620 mPa.s (25 deg C v

Ubbelohde methods), iodine color index 3.8 (With liquid ratio

1:5, using monochloro benzene, measured after diluting).



The mixture was barely water solubility,

[0040]

The structure of mixture of urethane group containing mono

carbodiimide> oligomer poly carbodiimide was analyzed by 1H-nmr

and IR spectrum

[0041]

Embodied example 3

It was done the same way as Embodied example 2 statement, but

1,3 -bis (1 -methyl -1- isocyanate ethyl ) -benzene is condensed

into NCO content 9. 3 wt%.

[0042]



The mixture of NCO group containing mono carbodiimide^ oligomer

poly carbodiimide was reacted with methoxy polyoxyethylene

alcohol 957 parts by weight with average molecular weight

(number average) 520 using the same method as described in

embodied example 2, and formed urethane and was distilled.

mixture 157 6 parts by weight of mono carbodiimide and oligomer

poly carbodiimide was obtained wherein -N=C=N group 50 mg/g x

viscosity 1950 mPa*s (25 deg C\ Ubbelohde method measurements),

iodine exponent (With liquid ratio 1:5 suing monochloro

benzene, was measured after diluting) contain 2.4 end methoxy

polyoxyethylene-urethane group, but does not contain NCO group.

The mixture at 23 deg C was easily soluble in water.

[0043]

The structure of mixture of urethane group content mono

carbodiimide N oligomer poly carbodiimide was analyzed by XH-NMR

and the IR spectrum .



[0044]

Embodied example 4

It was done the same way as Embodied example 2 statement, but

1,3 -bis (1 -methyl -1- isocyanate ethyl ) -benzene was

condensed into NCO content 7.9 weight%.

[0045]

NCO group contaning mono carbodiimide and oligomer poly

carbodiimide was formed into urethane by 2 -methyl -1- hexanol

18 3 parts by weight, using the same method described in

Embodied example 2 in order to react with a small amount of NCO

group,

mono carbodiimide and oligomer poly carbodiimide 84 3 parts by

weight which was acquired has the end 2- ethylhexyl urethane

group, and still has NCO content 1.8%, with characteristics of

_N=c=N group 94 mg/gx melting point 30 deg C below, iodine

color index 1.5 ( with liquid ratio 1:5 using monochloro

benzene, it was measured after diluting)

.



[0046]

The structure of urethane group containing mono carbodiimide*

oligomer poly carbodiimide was analyzed by 1H-NMR and the IR

spectrum .

[0047]

thermoplastic polyurethane which is stabilized was produced

from the mixture of novel mono carbodiimide* oligomer poly

carbodiimide

[0048]

thermoplastic polyurethane particles were produced by reacting

440g (1.7 mole) of 1, 4 -butanediol 1 , 6-hexanediol poly adipate

of 4, 4 '-biphenyl urethane diisocyanate lOOOg (0.5 mole ) and

113 g (1.26 mole ) of 1, 4 -butanediol and was manufactured.

[0049]

Furthermore as hydrolysis stabilizer, carbodiimide and/or



oligomer poly carbodiimide was used in order to produce test

sample by injection molding

[0050]

Immediately after producing and after storing in water for 21

days at 80 deg C, tensile strength (DIN53504 method) and

breaking elongation degree (DIN53504 method) were measured

concerning test preparation.

The kind> amount usedv instrument device strength of

carbodiimide and/or oligomer poly carbodiimide were organized

in the chart.

[0051]

[Table 1]

• * carbodiimide and/or oligomer poly carbodiimide that were manufactured

• ** weight parts % for TPU



Comparison

examples

* Tensil strength Breaking elongation

degree

I Type Amount(**) 0 After 21 0 After 21

II 2,6diisopropylphenil

isocyanate

i~k m„i[MPa]
days

[MPa]

ro/

1

l/oj
days

[MPa]

III Triisopropylphenil

isocyanate

Embodied

examples

Embodied examples

1

Same 2

Same 3

Same 4

Same 5

Amount (**



PTO 2003-2370

S.T.LC. Translations Branch

as»H*BMMF# (jp) (12) & M ^ Ift & SI <A > aoiOTflMsai**

17939

(43)&MB ¥fiE7^(1995) 1^200

(51)Inta e

C 0 7 C 267/00

273/18

275/24

275/26

C 0 8 G 18/02

9160-4H

NDL
*SEifcR *fflF* ifcffc«<DS:5 OL (4 8 1) «j»KlaK<

*fK¥6- 117887 (71)USA 590001212

bf-X--XXX7 7ir?-x.>ri£)V*s*

¥J«6 ^(1994) 5 ^310 yh

(31)«i£*fcfe«## P431897 9. 2

(32)«5fcB 19934? 6 £ 8 B 38

(33)*jfc*£SB My (DE) (72)5618*

My. 67069, ;l^-h^t7A-7i
X t->->ah5-b, 33

7>J-J<A;kk. >— 'Jyfc

49448, l/A7iJl-f. v'a.WI'

>y5/ah7—fe. 10

(74)ftHA arc mm

(54) [»fig>«ft] 1, 3-HX (1-**S>P- 1—(VisTi— hXf-M B<0%Mfc?-i S. FRtf

(57) mm)

P«3

1, 3-fX ( Vi'•7-t

(I)

Si

8«C \

(Rtf-NCO-. -NHCONHR1 -, -NHCO
NR> R2 -&tf-NHCOOR3 -i OW^^l&Sf

8ic



(2) ftWl¥7- 179 3 9

imrni] *<i)

N = C =

X'mfrZtl. fILRti-NCO-. —NHCONHR 1

— NHCONR 1 R 2 -&tf-NHC00R3 -J;

R 1 tR 2 (il§l—t'i>g&o-Ct>J:<, 7/U*/k
Q7;^;PX{±77;i'^-e*) ,3. R3 JiR 1 tn-X
\iT)Vn^^^)^^yT)V^VyX'h r

) . n(±0~l
OCD%.%Vh$> . S FXtt*«9* 'J rfV->Jf 20

[§8**2] a) 1. (l-**7V—l-4

xjiry-/mift&r$>\ r^n-^av/xjir^

*». Xfi

b) 1 , 3-b"X ( 1 -X+)V- 1 —'fVyTt- hx 30

'<V-tfyfi0^y>'7^-ha^5 0%^t'g-^
< 1 1 1m.mm. m^x^r y -/HMftfcr 5

y N 7;W3-;i/SUf/Xi±7^3=Jf^^ ,J^^fv'7;^
vy7;Wn-/Pi:K(E£-ti\ SJfcifflKw-Y y^7*-h
*sziwiJi**BSLT«£Stf4a», tJOWMi
4* ( I ) C*b$h.4^*i'*-f 5 KX»±3j"'J rfv-

[f*S«3] a) 1. 3-h'^(l-^HVy7

£LTfii££-t!\ JEK*BfcJ:9f»tfl4 (sK'J) 40

&7$>\ 7;i-3-;i-aiX/X(i7;^^x*fy^v'

ttftS#4*». Xf±

b) 1, ( 1 -.X^- 1 ->f y^Tt-M

< t i. i moftlfitt. «I^X{i7 y -/WlBSfiiT 5

y . 7;un-;^y/X«i7/l^n*^ y**y?M

4 y^7*- h«^3PXt±-SS5ri:SfliK*Sr^*L

CW&S-fr. «BIE*»*XflKSHtfl:S*4.

mt-rm ( I ) T'«*>§fl4*;P^^ 5 HXJi^U
rf-y-jKy^/Mf^ S FV>«js^£«

[ff£JB4 ] A ( I ) C*&bS*l4*/l'jK>f>r 5 FX

4* 'J tffltfhXJitf y ^^coSDTk^WttMS
6fc*W438gfflfc LTttfflf4*t£.

[§££« 5 1 * ( I > ?**>3:ft4;&/M*iM 5 HX

[000 1]

im±nmmm 4&m&t ( i ) n^m^v^r
*-k R*atf/xj±^u^ysfe*r4iia*;wJ
>M S FXte* 'J ^v-rffy tf/kKiM 5 FK0W4.
[0002]
[ft 2]

WEST



(3) 1^^7-17939

3js#CR{iR--Ct>M^-5-C*>i:<. -NCO-. -N
HCONHR 1 -„ — NHC ONR 1 R 2 -Rtf-NH
COOR3 -frt>%&$tfrbM8tl&£?S> t

) . nteO

tfxx T/WBff4 L < tt>K 'J *7U? >t*t»»K UAM

[00 03]
*«Mr^sJf^-fSHWijsa/!>fL-CV^. 20

f(Ofll^iMitfChem i c a I Re v i ews V
ol. 5 3 (1953) 145~166I^Angew
andte Chemie 74(1962)801—
80 6MtC|BtS$iXtV^&.

[0004] ty^jtf^M 5 FSfc^r y >J

*

mt iximmmmm^m 1 o 8 3 4 1 o-*?M*a

1130594^ (%Banttaiii&ei)8 51936^)

[ 0 0 0 5 3 jEtsta^p^vafc^trjjfya/Mjy-f

s mam.u*wm2941983^. m *y

ttJH&£2 248 7 5 1-if (fcBHtfM 07 6 94 5

[0006] i^'fb-^|{±Wliif^i*K^tfO-f 7 s^T*

fl:L^<oa?tas«)Ncossr/p3-7Hia*fflv>T»» 40

£4REtt<04 V i^r*- &3f«Ky-Y y >-

-f y i'T*- h**>^XIi-»a*T/l'3--/Wc J: Offl

s***w*y»c«ajis*i., 3Bt»#-<yi/r*-h

i t 4 . M 'ylWffiK&BH 3 1 9 3 5 2 3

142, 4' -^y^T-t-h^'^x-ZM^yXJi
3. 3'

. 5, 5' —ff-7-Ci -C*-T>V*)V-
4, 4' -^VyS/T^— h>-*7x-/^^yX{i;^*50

? >tmz--gm%^L%'gffi<o3T&M-i vis

*2~3 0a*'J tt-tfVttfrjfiiSJ 5 FtffB&Sft

5 F^£8#jBSH y^T*-h«<0^»XU-aW4WB

[0007] tf/l^KS/V 5 K^Ji^'jxXr/^-XcO

[0008] M ytffttHM&BI 1 4 9 4 0 0 9# (#

ffl!»rF3 1 93523^-) CtifcdWBWfcJf LTIF

a**** fc i/cuRt 2 -not 2 - -KiersBsRtf
/xfcMHit**/^^^ s v-mttt 2 .

2
' ,

6, 6
' -r h 7 -Y 7 7*0 bVl-i^ x x/P^/^t'^'-f 5

[0009] M 7#HFttai&ft2 85747^- (*S
#HF3 1 9 3 5 2 3-9) tCtixXr/l^^r^^f-v

[0 0 1 0] 0UJf2, 2'
, 6, 6' -fb7^V71

> (tpus ) wj:?&#yttMi;imm#y
ru7 9Mtmr>& o y«^ft^**«»iaw*

6 04 8 l-f (^7-^1^2 0 4 38 2 0

#) HitL[j\ jBHS^'f yi/7*-h*»4>iBS«fL, f9

WEST



(4) mi¥7 - 1 7 9 3 9

[00 11] Witf hM7#flFaia4Ml2 2487 1 5

^\ X{±*«t§t2 94 1 9 83^J)-S»J:3fc'>^^

[00 12]

XH*J«8r < £ i ±Sfi<OXj£fc L . ftlnW*%-"[fcI *
sj chj

-N — C — N

—

10

[0013]

^'J^/M^ 5 K»fi«Ofc«)l ,
3 -t'X (

1

( I ) aa/Mfi^ 5 Ffttf/XJl*',/ ya/l/

[0014]
[ft 3]

R CHj

d^TR(±|BI-T'^-5Ti) -NCO-. -NH
CONHR 1 -NHCONR 1 R 2 -&V-NHC
OOR3 -frt>ffiWhtlhm^mS.1X. fflLR' tR

a^^U^^r/MPUy-C*'). nli0*»fel04

[0 0 1 5] *»Jj|ij5ici5 ( I ) atf^U-A6., 7

cjaisftfcic (in (mwvvitvi s KAtf/x
litf'J rfv-tf y *fl,Xi?<i S KlHSlSi:* ( i )

.

S(i i) <o*^#y-f s HftV/xtt+y^-sKy

y>-7*-K s#at>'/xji^f-^ystis^-r&^ 40

* ymm t # ymm&*txmxth i t a*c

[0016] Kfc*)9ft LXit (sK y ) 5 H

tc^ZbX'hh. ( 'J ) tfn-tf^ S Ffix.x-r;Pg

[ooi7] wMxniifo&M s Ht^-y rf-7-^y^

mzti&T y-AflMMW y^r*- Misuse i^?

y»^+^yf+5!lDRJtC^ftt^Sc(cM^»L*^„ $e

-jTJB*3ii4sKy'>l'^>'<0*?«, Wfc*«»WW

^kttLo&ZbT3>&.
[0018] *S'?-<Mj)l'tfi'4 5 HtCjDiT^- 'J a"

v-^y^/ntf^-f ^ ^m^m 2-1
0*«JSK 2~-5rtU •) Jff* UW. Xli-tWffl^HRU
ty^jjf^ S Kk^y rf7-^y*;l/^^V S h'£?)

^z^xrii&ttx y ^suftxji^ y la^^tcwlx
&%WMzmxx'$ hfrhx-bh.

[0019] XM^JKO^y a/Htfi^ 5 HliHRfc*

WEST



(5) ^^7-17939
8

[ o o 2 o ] « ( 1 1) <mm/DVX:J4 s FftiM-y

* KJCt ft £ t **C* s £ »*ffilc J: 9# 1/ ftJtfftXfcbK

[002 1]

CH3 CHj

A.
(id

4 V^T*-h«<^aKttHW40litfC-H-Xli 20

N-HRfEttffc^Bj. HUsVeryKxfyk T-bf-^T

tt-y. xf-;W7-tr Fffifg. K. *7*n7^
5'AXiKy-fe>^/i'*>'K^ s F£ffl^vcttfi-$-ft.r

1 . xiiBJBSi. ffl&w&T y-;m«7 5

wtt*ti c: t ft

.

[0022] (* y ) tf/ktfi^ 5 F«0-f y s^r*- F

»i_kiJW>J:3fc:T$ySk TVPa-JWBRtw;** 30

^r;u*u>7*3->vm&m \>vctt»§ ^ t

r$7$y. iEF4L<ii««fflr:Fi-i2»t»w, *o

*f7i/75y. xf-/i/7$y. rotvi-rsy.

My^7Sy, t^f/i-riy, f^TJy, v'x

f-;k7$y. y'TDt^rsy, y/f;i/rsy, y^
jPT'f-rt^S v. xf-^rf-zl^Sy. x^/W^^/l-
7S>. -/?0\^y^7Syx^y^rs y*5* 40

ft. LfrL&^iW y 3/7*-FSU#i L<«W*tf
8mi%? 1-18. fflifcli*8BB? 2 -8<7>-iKX«:

IDS87*3-;k mfmzTiV3^^mX'<r>^MW.:
f-\

-10. fft L< til~4<9$HP*7 6~2 0 00. *?

*L,<tt400~l 000 (RfJd) rw*^-OT

Tli : y ?y-.»k x?y-/k n-rn/V-^ ( -f

yrn>v-;K n-r^y-zk z&T'^y-.'k n

8S n-M^y-/K Y-<ry^r*tJ-MS&

Hj, 2 -x^-;i^fity-/k tf^y-zk 2-xf-

/M-??y-/k r#y-/k ft#y-;k ^?o^
^MJ-y-zk ao^vi^l/Tzl^-zk^ft. fifc*L£

c: ^'*IE$fxT ft 7;u3 ^ y^^7;^ vy
CDMitfy ^i^f-Vy^zk^-zk *f U ^-/7D
truxrzio-zk ^y^^rDtrvy-^y^^
x.1-VV7)l?-ivmfft& l < (itfy tf*yxfvy
7zk3-zktp'£>t?. 31387*3* S'SfcLTfl£«»&

7F*>*fc#*lyr*>J:H. ffiu£>ftft;Ky**v7

>V* UvaSoDttHfcJ: 9 (*y ) #;ktf>>-f 5 Fttftjc

[0023] WfitoAsXiH S Fftt/vOUi* y ^v-
jKy*;MfS^f S Fill . 3-b** ( 1 -yf-zl^- 1

-

7 :/7^-F xf-zk> <v-fe'ySrflfiJi.{f 5 0—2 00
•c. #* l < i± 1 5 o~ 1 8 5°c<nw&~?m\£x±im

KjS-fft-fctfT'^ft. £*>BW<0fc*t=«lyCV*&I

Sttmi&SBftftfflflftPI! 1 0 8 3 4 1 0-t. F4 *y

KifiUBj^ 1 1 3 0 5 9 4^ ( HIBWitaJS^ffiS 5

1 9 36-t) atfF-<«y^lPaj«^flHl 1 5 6401^
(*H:»fl:3502722^) (ClBtB^ilT^ft. #fif

itym? :Jy®iVVaX'k$>. *fy **iK^
5 F^BAIiSlffn^lCn^ 1 0 *TH«a-f4Bifl«

ft. i<^7tt«^i«ffT«f^*!W^Htftffl. BP

^Zigft«8£»LTI$*rft£fctf-t'§ft. ^y*
/Wf^'-f 5 Fi^«KKi6^TT^^ !Srf«HtW#

sxiiTOTT'giirr ft i fc *?t-# ft

.

WEST



9

[0024] Rimft-r, mumm&m, accost

[0025] Rj£cOttift<±&tfS#tN C O^iSrJIH

[0026] 1 aMKOXr^jK^ 5 K»

r*- h*4±a«» j: a tc -hx«n - H&m&*m
te-afifaizx *m#t& z t tfx-tjwtmm,
if/xizr y -ivmmmr s y , r>ia->i-Mf/xii

i o o 2 7 ]m i^mmm^^ximm. m
^xi±ru~jummrnrs.y, T)v?-)vmf/x\±T

*- h*fc5S5£telHW-&>fcit>fcN C OSteRJfittO-

OH-, -NH&y/X<i-NH2 S^tf*»tJBS!lt-*

(#y ) 5 FKfcfeGMznixma

[0028] m<vimmmmx'ii--%xi±?6£izj v

i/T^-hmz&muzmm (*y ) #/M?v-r s hij

5fe-f5 0S*%. tf4L<(42 3MXi-C\ 1. 3-

*V9>4 VyW- h*Sr^< b t> 1 •OOIMWL Jfll

SKxury-/nfiftSRrsv, 7^=7-;i^tf/xf±

4.

[0029] mwmzj-hhxv-i s Harx/xji5j->j

*.y?-kLx»mz.mLxm. ft-oxm&x*?A>
mmxvm&®iw*>xvx-AT>m. tfyx-r^x

y Kfgx5^ hv-<0i -5 *sK'Jff**oail**«l

y^ *>WtoizWjR&ii&&M'n&»%»nm

VW?>kmz*V y *)V#VA S H fc

#***ttlcJ: «!K X-NC0--&* <#y ) ^/l/tfx*

i S K traGtt**M:

F*1rtfc-&tti: WBOEttici •}

.

(6) ^^7- 1 7 939
1 0

[0030] sswmwxxfivatt&sxvmmx.

y rf-?-^y^/^i-M 5 KaUKlHRtO .05-1

[003 1 ] $£tt$ft4^xXx/l^#W*' l.Ht!lD

4.

[0032] «i.{ffrffl (j|fy ) 5 Kfi^'J

l. x^y^P^^jtfflRjeii^w+tcffa^iiin:'^

s. m^irmxu^m (^y > s fuse^c
as LfcsK y ^lIt)X{i:*

,

y ffi&y>a<oimm*iz&i&t

20 HWJtt^feffa (#y ) Xr;U.-K^>f S HT*HL, Clix

mat ixmtrrizbtitri4 . *iw&am

y*-A^-xoT p u«*r»«*ffi8-f4fc*>fc

frffl (#y ) S HfcRiC?*. o^-C^iit

flfi(7)fflJ^J^SlIft<7)#^tX<i:^#ffiT,

[0033] x^r/kS^*--Ky WftffllXttiKyiBd*

30 <7)tiakftM®.Mm.-&tztti-&£fcfflb LX<Dim&. Z
tiizx o# yi^f;^f75^f- «y ^mz# y ^ u?
^^A^sfjgfcfflv^it^t-^ h<r>xhhtK ztnz

n&Lx^/tDVxm s Fav/xtt+y^v-^y*
S Htii^fi«li.{ferS<7)^y*S-^KA{»JS?ix

fc § (3^ y xxr^SiiWKOx^r/HbSJtG^mS^

[0034]
[HMCT] JSLTIOIWtJ: "5**WS: J: 0»ffltclK^-f

4.

40 [0035] ^JfSPJ 1

7 50SM«(3. 1*/P)<7)1. 3-t*^(l-^f-
)V-\—i y^T-t-hXf-^) /<y-(fy (NCO#S
34. 4*4%) £1. 5*fiS?<7)l->f-;l/-2-7

1 -sT^lM KWStET^lJffl^j:^
CI 8 ortcj^Lastcr^kKSSr^^^*5^

^tfOiaST'ffi^S^. 60B«a»2 2«Fia*BLTR
j£lg-^!|*lc?)NCO-g-g*>'5. 2**%fc51Lfet*jiSJll

awtsisRisoi. 3-f.* (l-^f-^-i—^y^
Tt^hXfiH^y-b'yJlQOT:, 0. 2mA'-;|/

50 T'^S(ciOI^*L^.

WEST



(7

1 1

[0 0 36] NCO-£4**4. 5MM%. -N =C=N
M1141mg/g. 11^3 0-COT. 3-**5-

5 4 9S«&WI£iifc.
[ o o 3 7M y v7*- s h

-NMRt I R^^hA*:J:*)jWfLfe.
[0 0 38]»£flaj2

7 50MfiSB(3. l^yt-JiOl, 3-t'X(l-^^- 10

34. 4*1%) £1. 5SMSP<s91-.X?7l'-2-7

ci 8 ox:t*8»LaKtcziwtiiasfr«4s*!Sr36«<3

iwajtC«^S*>t. Rl6>Mlll»2 3KHatKL"CR
JEfi^BW)NC 0*Jfc&t5SS%taiLJti:

fi (ft¥«?) 5 2 0 g/^iTXX b^x^Ujj-dfxx^

Kjcaxu i 8 ox:tfia*Lfc. M^t ltsmol*: i 20

1, 3-\zx ( 1—f y^r-t-hxf-
/P) ^>-fe>{i; 1 9 0°C, 0 . 5 mA-;l/T'3£&(;: J; 0

[0039] Ry^'J^^xfl/V-^)/^
>«£#U -N =C =NS76mg/ g> fajgl 5.

6 2 0mPa. s { 2 5*C. ^D-ri£) 8c«*5-
W. 8 (jKJtl : 0#

^lo-tf^-f S 1 0 4 9fifigP£# 30

[0040] *7\/'?>:&£r&^;jiiviti>A $ h\ *y

Ri: I RX^ YMZi. OKW-Lfc.

[0 04 1]HSfi^J3

SOW!2CtttH*tff-5fc*t l , 3-t"X ( 1 -y*
-A WT-i— hxf-;U) -^y-fe>l±NCO^

»9. 3mt%C»&Lfc.
[0042] NCOmty*/^'^ S K N :*y^
v-tf U S F«^£Wi¥*WH4l (»¥ 40

?WfcU -N = C =Ni50mg/g, ft

Sl950mPa. s ( 2 5"C. ^D-T&fflJg) j*

HHPP7-1 79 39
1 2

SUfiS (Sifcl : ST-ty^oa^y-tfXcJO^M*
IMS) 2. 4c7)*S^NJf^*'J^^X^-uy-'>l^

fc*y tt-ifiVi])\,XVA S H^a^ttl 5 7 6fiM

a«*l42 3x:T*fc:Sjg
,r*ofc.

[0043] ^i^y^wt/tf/i^vW s h\ tfu

d"7- # U#^#>M 5 FM^ttWfSitfi 1 H - NM
R£ I RX^7 YMZl^WftLtz.
[0 044] SBIW4
«IW2i»fcBaM;:fT-»fc**l , 3-t'X ( 1 -jt+
;U- 1 -4 yy7t-hxf;H -'O-fe'yJiNCO-^

47. 9S4%fc»£U:.
[0045] NcoaHf**^*^^ s Ht^yrf
-?—XVi]iVXi>A S Mi^FONCOSfcRiSS-g:*
fciMtlt«2lBtti:B*ir»ife"C2-^f-/U- 1

-fy-/H S3n&.mz£')^\s?>itLtz. ft^fut

^JiUVXl/A s Kt^-y^v-^y^-K^ S K8
4 3 2 -x^/l^df ^'7 1^ 9 L

fla£fcLTNCO-£41. 8%£#U -N = C=NS
94mg/g, 8i£3 O'COT, ft*#?-SRl. 5

Jg) T'*>o£.

[0046] <7i^^ys^ir;£y*/^>'-f s h\ *y
rfv-# y i/"-f S F^I^rW^fgjali 1 H — NMR
t I Rx\^ l-yW'J: OflWrUfc.

[0047] mm^y i])Vif^JA 3 k. # y ^-v-^y

[0048] JJCTIMtf U yffrFtM 4 0 g

(1. 7^)<04, 4' -y^i-Wl'^yy'fV
xn-M000g (0. 5^e;u) coi.

v*->v i, 6-^^-9-y>;^--/i^ ^yr^'b-y^
SSl^l 1 3g ( 1 . 2 6t;U) SOI ,

4-?9>is*

[0049] mziM*.jam:Rjmt tx^>ut:vA s h

[0050] SBSSf*2y/8 O-C-C'2 1 Bffl*+I?K»
f-^h»*tC-5#?l3S^ffi(DIN5 3 50 4ffi) . ®.

ffi#«(DIN5 3 5 04ffi) £S!JSL^. ttfflLfc*

;ujtr^ s HRi//x(±*y^-!tfy^u*^ s h

comm. fflffls. ««^ft£«c^ki6^.
[005 1]

WEST



(8) ltH¥7-l 7 939
1 4

*"UtK V 'J

aft
5 (TPU(cS*^ 0

[MPa]

21 U&t

[MPa]

0

Ml
21 urn

[MPa]

I
- - 51 2 590 75

n 0.65 59 37 620 680

in
Jl/>f y V T * — h «t 0

0.65 54 40 610 700

5 0.65 60 39 630 780

6 1.00 60 38 670 750

7 150 57 35 670 750

8 0.65 52 36 580 520

9 ISffifll4 0.65 56 37 560 530

(51) Int. Cl. 6 ffiiJire frftSmEW
// C 0 7 B 61/00 3 0 0

hM7. 49401. TM^fb-ify^
>\ 2

(72)%hm /;l/77y

hM*y. 67069. ;P-b<r-rt^Wx
y. ^r-feV^;P^j.h7—<r. 79

F I Sffi^SFtf

M*y, 67127. i/f;U7WA-/nt
^ A A. i^>J <y b'Tx-?. 9

(72)«H* S>W
tM*y. 67269. /'Ja-y^7K
T^7. rr. -tfv^y. 23

(72)W»* 3-TtA. y^ho^
bM^y. 85221. *vv>, ^K;t/r>y^

WEST


